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DESCRIPTION 



Electronic Thermometer 



Technical Field 

The present invention relates to an electronic 
thermometer such as a clinical thermometer of emission type. 

Background Art 

Electronic thermometers such as a thermometer for 
measuring temperature of water or air and a clinical 
thermometer for measuring a body temperature by selecting an 
armpit, oral cavity, ear canal, and the like of a human body 
as a measurement site have heretofore been proposed. In the 
thermometer for measuring the water or air temperature, and 
the clinical thermometer for measuring the body temperature 
by the armpit or the oral cavity of the human body use 
temperature sensors such as a thermistor are used. Moreover, 
in the clinical thermometer which uses the ear canal as the 
measurement site, infrared sensors such as a thermopile are 
used as a sensor for detecting infrared radiation from the 
ear canal. 



electric characteristics in the sensors such as the 
thermistor and thermopile used in the electronic thermometers, 
and therefore outputs of which individual sensors need to be 
adjusted in order to constitute a thermometer with a 



Generally, there is a dispersion in individual 



predetermined precision. 

To solve the problem, the present applicant has 
proposed PCT/ JP98/04260 in a clinical thermometer of emission 
type in which output of the thermistor or the infrared sensor 
5 is adjustable. In the emission type clinical thermometer 

infrared radiation from an object to be measured is guided by 
a light guide tube, the radiation in detected by infrared 
sensor (first infrared sensor), the temperature of the 
infrared sensor is measured with a temperature- sensitive 

10 sensor (first temperature -sensitive sensor), and by using a 
second infrared sensor and second and third temperature- 
sensitive an influence of a temperature difference between 
the light guide tube and the infrared sensor is compensated 
for by using a second infrared sensor and second and third 

15 temperature -sensitive sensors, so that the temperature of an 
object whose temperature is to be measured is obtained. 
There is provided adjustment means to adjust respective 
outputs of the first and the second infrared sensors and the 
first to the third temperature- sensitive sensors. A higher- 

2 0 precision emission type clinical thermometer is provided by 
adjusting the dispersion of the electric characteristics of 
each sensor with the adjustment means in a manufacturing 
process . 

As described above, in recent years, such higher- 
2 5 precision clinical thermometers have been demanded. In order 
to provide the clinical thermometer with a higher precision, 
even a value of a digit lower in order than a digit number 



displayed as a body temperature to a user of the thermometer 
needs to be adjusted within a predetermined range. For 
example, in a clinical thermometer designed to display the 
body temperature to a 1/10 digit value, the digit value of 
5 1/100 of the body temperature is adjusted within the 
predetermined range. 

However, there are problems that, in order to 
confirm whether or not the value of the digit lower in order 
than the digit number displayed as the body temperature to 

10 the user of the thermometer is adjusted in the predetermined 
range a special display which is able to display even the 
value of the digit lower than that on the main body of the 
clinical thermometer is used in the manufacturing process, 
separately from a display on the main body of the clinical 

15 thermometer, and that the number of digits of the display on 
the main body of the clinical thermometer has to be increased 
to obtain the lower digit which is not usually displayed. 
There are necessary only for adjustment in the manufacturing 
process, and cause an increase in a product cost. 

20 Moreover, in case where the number of digits 

necessary for display differs for usual use and special use 
and the number of display digits necessary for the usual use 
which is required more frequently is smaller than the number 
of display digits necessary for the special use which is 

2 5 required less frequently, a display section needs to be 
constituted and adapted for the larger number of digits 
notwithstanding the fact that the frequency of use is low. 



For example, in the clinical thermometer, three- 
digit display such as 37.2°C is sufficient in a general 
clinical thermometer. However, four-digit display such as 
37.24°C is required for a clinical thermometer for women' use 
5 to record a periodical subtle change of the body temperature. 
Therefore, if the same clinical thermometer is used both for 
the general clinical thermometer and the clinical thermometer 
for women's use a four-digit display section is necessary, 
although a three-digit display section is sufficient for the 

10 usual use. This causes an increase in cost. Therefore, a 
clinical thermometer which can display a four-digit 
temperature using the three-digit display section is demanded. 

It is an object of the present invention to solve 
the aforementioned problem, and to provide an electronic 

15 thermometer which is able to display all information to be 
displayed using a display section having a digit number 
smaller than that of the all information to be displayed. 

Disclosure of the Invention 

20 As a characteristic of the present invention for 

attaining the aforementioned object, the invention according 
to claim 1 provides an electronic thermometer including: 
temperature measurement means for generating a temperature 
measurement signal based on a temperature of an object under 

25 temperature measurement; computation means for computing the 
temperature of the object in a predetermined computation 
digit number based on the temperature measurement signal; 



display means for displaying the temperature computed "by the 
computation means in a predetermined display digit number; 
and digit shift means for changing a display digit of the 
temperature computed by the computation means for displaying 
5 on the display means . 

In the invention according to claim 2 , the 
predetermined computation digit number of the computation 
means is larger than the predetermined display digit number 
of the display means, and the digit shift means switches 

10 first display for displaying upper digits of the 

predetermined computation digit number computed by the 
computation means, and second display for displaying lower 
digits of the predetermined computation digit number computed 
by the computation means . 

15 In the invention according to claim 3, the digit 

shift means alternately switches the first display and second 
display. 

In the invention according to claim 4 , the digit 
shift means selects either one of the first display and the 
20 second display. 

In the invention according to claim 5 , the display 
means includes a plurality of decimal point display sections 
for displaying a decimal point, and the digit shift means 
switches a position of the decimal point between the first 
2 5 display and the second display. 

In the invention according to claim 6, the display 
means includes only one decimal point display section, the 
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decimal point display section is turned on in the first 
display, while the decimal point display section is turned 
off in the second display. 

In the invention according to claim 7, the 
5 electronic thermometer is an electronic clinical thermometer 
for measuring a body temperature, the computation means 
computes the body temperature in Centigrade four digits from 
a digit of 10 to a digit of 1/100, the predetermined display 
digit number of the display means is three digits, and the 

10 digit shift means displays upper three digits of the 

Centigrade four digits in the first display, and displays 
lower three digits of the Centigrade four digits in the 
second display. 

In the invention according to claim 8, the 

15 electronic thermometer is an electronic clinical thermometer 
for measuring a body temperature, the computation means 
computes the body temperature in Centigrade four digits of a 
digit of 10 to a digit of 1/100, the predetermined display 
digit number of the display means is three digits, and the 

2 0 digit shift means displays upper three digits of the 

Centigrade four digits in the first display, and displays 
lower one digit of the Centigrade four digits in the second 
display. 

In the invention according to claim 9, the 
2 5 electronic thermometer is an electronic clinical thermometer 
for measuring a body temperature, the computation means 
computes the body temperature in Fahrenheit five digits from 



- 7 - 



a digit of 100 to a digit of 1/100, the predetermined display 
digit number of the display means is four digits, upper four 
digits of a computed value are displayed in the first display, 
and at least three lower digits of the computed value are 
5 displayed in the second display. 

In the invention according to claim 10, the 
electronic thermometer is an electronic clinical thermometer 
for measuring a body temperature, the computation means 
computes the body temperature in Fahrenheit five digits from 
10 a digit of 100 to a digit of 1/100, the predetermined display 
digit number of the display means is four digits, upper four 
digits of a computed value are displayed in the first display, 
and lower one digit of the computed value is displayed in the 
second display. 

15 In the invention according to claim 11, a display 

mode of the first display is different from a display mode of 
the second display. 

In the invention according to claim 12, the display 
mode of the first display is a lighting display of a body 

20 temperature, and the display mode of the second display is a 
blinking display of the body temperature. 

In the invention according to claim 13, the 
electronic thermometer includes an operation switch for 
outputting a measurement start signal to start a body 

2 5 temperature measuring operation by a predetermined operation, 
and operation pattern detection means for detecting whether 
or not the measurement start signal has a predetermined 



pattern, and the display is switches based on a detection 
result of the operation pattern detection means. 

In the invention according to claim 14, the 
measurement start signal to be detected by the operation 
5 pattern detection means is a signal generated during a 
measurement start operation by the operation switch. 

In the invention according to claim 15, the 
measurement start signal to be detected by the operation 
pattern detection means is a signal generated in a display 
10 state of the measurement result after temperature measurement. 

In the invention according to claim 16, the 
predetermined pattern of the measurement start signal is a 
pattern in which the measurement start signal continuously 
lasts for a predetermined time or more. 
15 In the invention according to claim 17, the 

predetermined pattern of the measurement start signal is a 
pattern in which a signal lasting for a predetermined time or 
more is continuously generated at a predetermined time 
interval . 

2 0 In the invention according to claim 18, the 

predetermined pattern of the operation signal is a pattern in 
which a signal lasting for a predetermined time or less is 
continuously generated at a predetermined time interval. 
In the invention according to claim 19, the 

2 5 predetermined pattern of the operation signal is a pattern in 
which a first signal lasting within a first range of time, 
and a second signal lasting within a second range of time are 
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continuously generated at a predetermined time interval. 

Brief Description of the Drawings 

Fig. 1 is a block diagram of a clinical thermometer 
5 of emission type according to one embodiment of the present 
invention. Fig. 2 is an outer appearance of the emission type 
clinical thermometer according to one embodiment of the 
present invention. Figs. 3(a) to (g) show examples of 
announcement modes of the emission type clinical thermometer 

10 according to one embodiment of the present invention. Fig. 4 
is a flowchart of the emission type clinical thermometer 
according to one embodiment of the present invention. Fig. 5 
is a timing chart of an operation signal according to one 
embodiment of the present invention, wherein (a) shows a 

15 signal of predetermined pattern, and (b) shows an example of 
a signal of generation pattern. Figs. 6(a) and (b) show one 
example of a display in another embodiment of the present 
invention. Fig. 7 is a flowchart of the emission type 
clinical thermometer according to another embodiment of the 

20 present invention. Figs. 8(a) to (g) show examples of 

announcement modes of the emission clinical thermometer 
according to one embodiment of the present invention which 
are different from the examples of Figs. 3(a) to (g), and Fig. 
9 is a timing chart of an operation signal according to one 

25 embodiment of the present invention which are different from 
the examples of Figs. 5(a), (b) . 
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Best Mode for Carrying out the Invention 

Embodiments of the present invention will be 
described hereinafter in detail with reference to the 
drawings . 

5 Fig. 1 is a block diagram of a clinical thermometer 

of emission type according to one embodiment of the present 
invention, and Fig. 2 is an outer appearance of the emission 
type clinical thermometer according to one embodiment of the 
present invention. 

10 First, the outer appearance of the clinical 

thermometer will be described by reference to Fig. 2. 

In Fig. 2, an emission type clinical thermometer 11 
comprises a main body 12 and a probe section 14. The main 
body 12 includes an operation switch 1 as operation means and 

15 a body temperature display section 6a. The operation switch 
1 is a push-button switch, and the emission type clinical 
thermometer 11 starts measurement of body temperature when 
the operation switch 1 is depressed. The body temperature 
display section 6a displays a measured body temperature, and 

20 comprises a liquid crystal display. 

A tip of the probe section 14 has such a shape as to 
be inserted into an ear canal, and the tip is provided with a 
guide opening 13 for guiding infrared radiation from an 
eardrum as a measurement site into the emission type clinical 

25 thermometer 11. 

The block diagram will next be described by 
reference to Fig. 1. 



- 11 - 



In Fig. 1, the emission type clinical thermometer 
comprises the operation switch 1, control means 2, 
temperature measurement means 3, adjustment means 4, 
computation means 5 and display means 6 . When the operation 
5 switch 1 is depressed, the operation switch 1 generates an 
operation signal. The control means 2 detects generation of 
the operation signal, and outputs an actuation signal which 
is effective to actuate the temperature measurement means 3, 
the adjustment means 4, the computation means 5 and the 

10 display means 6. Specifically, the control means 2 functions 
as operation signal detection means . The control means 2 
includes an operation pattern detection means 2a. The 
operation pattern detection means 2a outputs a predetermined 
pattern detection signal when detecting generation of the 

15 operation signal in a predetermined pattern which will be 
described later. Additionally, in this embodiment, the 
operation signal constitutes a measurement start signal for 
starting measurement of body temperature. 

The temperature measurement means 3 detects an 

20 eardrum temperature as an object whose temperature is to be 
measured, comprises an infrared sensor 3a and temperature- 
sensitive sensor 3b. The infrared sensor 3a is constituted, 
for example, of a thermopile, and detects infrared radiation 
from the eardrum to output a detection signal. The 

25 temperature- sensitive sensor 3b is constituted, for example, 
of a thermistor, detects a temperature of the infrared sensor 
3a, and outputs the detection signal. 
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The adjustment means 4 adjusts an output signal of 
the temperature measurement means 3, and is constituted of 
infrared sensor output adjustment means 4a and temperature- 
sensitive sensor output adjustment means 4b. The infrared 
5 sensor output adjustment means 4a adjusts electric 

characteristics such as inclination and offset of the output 
of the infrared sensor 3a, and the temperature -sensitive 
output adjustment means 4b also adjusts the electric 
characteristics such as the inclination and offset of the 

10 output of the temperature-sensitive sensor 3b. These two 

adjustment means adjust dispersions of characteristics of the 
infrared sensor 3a and temperature-sensitive sensor 3b to 
place measurement precision of the emission type clinical 
thermometer within a predetermined range. Setting of an 

15 adjustment value is performed by a predetermined method in a 
manufacturing process. 

The computation means 5 computes the temperature of 
the temperature measurement object based on outputs of the 
infrared sensor output adjustment means 4a and temperature- 

20 sensitive sensor output adjustment means 4b, and outputs a 

signal corresponding to the value to the control means 2 and 
display digit shift means 6b of the display means 6 described 
later. The output signal of the computation means 5 is a 
signal indicating a four-digit value of a digit of 10 to a 

25 digit of 1/100 of the body temperature in Centigrade, and is 
a signal indicating a five-digit value of a digit of 100 to a 
digit of 1/100 of the body temperature in Fahrenheit. The 
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control means 2 judges whether or not to end the measurement 
based on the signal from the computation means 5, and outputs 
a stop signal to end the respective means operations when 
judging that the measurement ends . 
5 The display means 6 is announcement means for 

displaying the body temperature based on the output signal of 
the computation means 5, and is constituted of body 
temperature display section 6a and display digit shift means 
6b. The display digit shift means 6b selects a predetermined 

10 digit from the output signal of the computation means 5 to 
output a signal to be displayed in the body temperature 
display section 6a, outputs a signal for usual body 
temperature display when no predetermined pattern detection 
signal is outputted from the operation pattern detection 

15 means 2a, and outputs a signal to shift the predetermined 

digit by one digit and display the body temperature when the 
predetermined pattern detection signal is outputted from the 
operation pattern detection means 2a. 

In the first display, that is, an usual body 

20 temperature display, a value of a digit of 10 to a digit of 
1/10 of the body temperature is displayed, and in the second 
display, that is, a shifted display, a value of a digit of 1 
to a digit of 1/100 is displayed in a position where the 
usual value of digit of 10 to digit of 1/10 of the body 

25 temperature has been displayed. In this manner, the display 
digit shift means 6b is announcement digit selection means 
for shifting and displaying a predetermined digit value from 



the temperature computed by the computation means 5 to select 
and announce the predetermined digit value. 

The body temperature display section 6a comprises a 
liquid crystal display, and a completely lit state is shown 
5 in Fig. 3(a). In Fig. 3(a), 6al denotes a segment for 
displaying numeral "1", and each of 6a2 to 6a4 comprises 
seven segments forming a B- shaped letter, so that numerals 
"0" to "9" can be displayed. A segment 6a5 indicates a 
decimal point, and this example includes only one decimal 

10 point display section. Moreover, 6a6 is a segment for 
displaying "°C" of "°F" as a temperature unit. 

A body temperature measuring method by the emission 
type clinical thermometer in the present embodiment , and 
display method of a measurement result will next be described 

15 with reference to Figs. 2, 3 and 5. 

First, usual body temperature measurement (body 
temperature measurement mode) will be described. A body 
temperature measuring operation is started first by 
depressing the operation switch 1 once. Subsequently, the 

20 probe section 14 is inserted into the ear canal with the 

guide opening 13 directed to the eardrum. Then, among the 
temperatures measured in accordance with predetermined 
conditions until the body temperature measuring operation 
ends, a maximum value is displayed as the body temperature in 

25 the body temperature display section 6a. 

Fig. 3(b) shows an example in which a measured value 
Centigrade 36.74°C is displayed in the body temperature 
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measurement mode. 

Test time (test mode) in a manufacture process will 
next be described. 

First the measurement switch 1 is operated in a 
5 predetermined pattern as shown in Fig. 5(a). In Fig. 5(a) a 
first signals Al , A2 indicate an operation signal whose 
duration is within a first range of time, that is, 105 msec 
to 255 msec, and a second signal C indicates an operation 
signal whose duration is within a second range of time longer 

10 than that of Al or A2 , that is, 525 msec to 975 msec. 

Moreover, Bl or B2 indicates that each of an interval between 
the operation signals Al and C and an interval between the 
operation signals C and A2 is a predetermined time interval 
in a range of 105 msec to 255 msec. 

15 In order to generate such signal, first the 

operation switch 1 is depressed for 105 msec to 255 msec, the 
operation switch 1 is then released for 105 msec to 255 msec 
and the operation switch 1 continues to be depressed for 525 
msec to 975 msec. Subsequently, after the operation switch 1 

20 is released again for 105 msec to 255 msec, the operation 

switch 1 continues to be depressed for 105 msec to 255 msec. 

Fig. 5(b) shows one example of a generation pattern 
of the operation signal, first a signal (Al') with a duration 
of 150 msec is generated, and next after a time (Bl') of 140 

25 msec a signal (CI') with a duration of 600 msec is generated. 
Subsequently, after an interval (B2') of 180 msec a signal 
(A2') of 170 msec is generated. 
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A pattern in which Al , C, A2 are continuous at a 
predetermined interval as shown in Fig. 5(a) fails to be 
generated unless a usual user consciously performs operation, 
and the test mode is prevented from being incorrectly 
5 obtained except the test of the manufacture process. 

When the operation signal is generated as shown in 
Fig. 5(a), by the operation signal generated in the first 
period Al the emission clinical thermometer 11 starts its 
body temperature measuring operation, and the test mode is 

10 obtained at the end of the signal A2. Subsequently, the 
introductory port 13 is directed to the temperature 
measurement object for the test of 36.75°C to measure the 
temperature of the temperature measurement object. When the 
measurement ends in accordance with the predetermined 

15 conditions, among the temperatures measured from the start 
till the end of the measurement, the maximum value is 
displayed as the temperature of the temperature measurement 
object. In the test mode, the display digit shift means 6b 
shifts the measurement result by one digit to display the 

20 result. 

According to this example, the predetermined pattern 
for performing the second display, that is, the shift display 
in the test mode is placed in an operation pattern in which 
the usual user fails to easily perform the operation. 
25 Specifically, in the predetermined pattern of the operation 
signal, the first signals Al, A2 indicating that the 
operation signal lasts in the first range of time, and the 
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second signal C indicating that the operation signal lasts in 
the second range of time are continuously generated at the 
predetermined time interval Bl, B2. Therefore, there is an 
effect that the usual user cannot easily recognize the shift 
5 display. 

Fig. 3(c) shows an example in which the measured 
value centigrade 36.74°C is displayed in the test mode. 
Without displaying "3" as the value of digit of 10 of the 
body temperature or the decimal point, the value of digit of 

10 1 to digit of 1/100 of the body temperature is shifted toward 
an upper digit by one digit, display is performed using seven 
segments of 6a2 to 6a4 shown in Fig. 3(a), and all the 
segments displayed in the body temperature display section 6a 
are blinked to indicate the test mode. In this case, since 

15 no decimal point is displayed, the decimal point is 

effectively prevented from being displayed in an incorrect 
position. Since the temperature of the temperature 
measurement object is 36.74°C, and the value of digit of 
1/100 of the body temperature is to be adjusted, it is clear 

20 that the value of digit of 10 of the body temperature is "3" 
even if not displayed. 

Moreover, for example, when a measurable range is 
set to 33.00°C to 42.00°C, that is, less than 10°C, and even 
when the temperature of the object to be temperature measured 

25 is not known, the measurement result can be distinguished as 
33.75°C with "375°C" being displayed, and distinguished as 
41.75°C with " 175°C" being displayed by reference to "3" and 



11 1" displayed on the value as displayed in a shifted manner. 

In this example, the display is lighted during the 
first display, that is, the usual display, and the display is 
blinking during the second display, that is, the shifted 
5 display, so that the first display differs from the second 
display in the display mode. Therefore, according to this 
example, the usual display can effectively be distinguished 
more easily from the shifted display. 

Moreover, according to this example, since lower 
10 three digits of the body temperature as the computation 
result are displayed as the second display, the digit of 
1/100 can be displayed in a necessary minimum display pattern 
by the electronic clinical thermometer of Centigrade display 
type. 

15 The body temperature measuring method and the 

display method of measurement result have been described 
above, but the display of body temperature can be switched 
between Centigrade and Fahrenheit by switching means (not 
shown). In the Centigrade display, predetermined three 

20 digits 6a2 to 6a4 of Fig. 3(a) are used to display the body 
temperature, while in the Fahrenheit display predetermined 
four digits 6al to 6a4 are used to display the body 
temperature. A Fahrenheit display method will be described 
hereinafter . 

25 Fig. 3(d) shows an example in which Fahrenheit 

98.54°F is displayed as a measurement result in the body 
temperature measurement mode, and Fig. 3(e) shows an example 



in which Fahrenheit 98.54°F is displayed as a measurement 
result in the test mode. 

In the body temperature measurement mode, the 
segments 6a2 to 6a4 are used to display the value of digit of 
5 10 to digit of 1/10. On the other hand, in the test mode, 
without displaying the value of digit of 10 and the decimal 
point, the value of digit of 1 to digit of 1/100 is shifted 
to the upper digit by one digit to display the result in the 
segments 6a2 to 6a4, and the shifted digit and unit are 

10 displayed in a blinking manner. 

Fig. 3(f) shows an example in which Fahrenheit 
101.54°F is displayed in the body temperature measurement 
mode, and Fig. 3(g) shows an example in which Fahrenheit 
101.54°F is displayed in the test mode. 

15 In the body temperature measurement mode, the 

segments 6al to 6a4 are used to display the value of digit of 
100 to digit of 1/10. On the other hand, in the test mode, 
by displaying the value of digit of 100 as it is, and without 
displaying the value of digit of 10 and the decimal point, 

20 the value of digit of 1 to the digit of 1/100 is shifted to 
the upper digit by one digit to display the result using the 
segments 6al to 6a4 of Fig. 3(a), and the shifted digit value 
and unit °F are displayed in a blinking manner. 

For example, when the temperature of the object 

2 5 under measurement is not known, and if the value is shifted 
without leaving the value of digit of 100, either Fahrenheit 
91.54°F as a measurement result or 101.54°F as a measurement 
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result is displayed as "154°F", and no difference cannot be 
seen. However, when the shift display is performed by 
leaving the value of digit of 100, 101.54°F is displayed as 
, '1154°F' r , and for the measurement result Fahrenheit, it is 
5 possible to distinguish between 91.54°F and 101.54°F. This 
is effective when test is performed using test objects of two 
temperatures such as 91.54°F and 101.54°F. 

Moreover, when the measurement range, that is, the 
value outputted by the computation means 5 is set in a range 

10 of Fahrenheit 90.00°F to Fahrenheit 109.99°F, by leaving a 
value of the 100th digit if it is 1, for the measurement 
result, it is possible to distinguish between a temperature 
of Fahrenheit 100°F or more and a temperature of less than 
Fahrenheit 100°F. 

15 Moreover, in Fig. 3(g), the value of the shifted 

digit (digit of 1 to digit of 1/100) and unit are displayed 
in a blinking manner, but the entire body temperature display 
section 6a may be blinked. If at least a part of the body 
temperature display section 6a is blinked, the test mode can 

20 be confirmed. 

In this manner, in the example, with the Centigrade 
display, the computation means 5 computes the body 
temperature with Centigrade four digits of digit of 10 to 
digit of 1/100, displays upper three digits among the 

25 Centigrade four digits in the first display, and displays 
lower three digits among the Centigrade four digits in the 
second display. With the Fahrenheit display, the computation 
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means 5 computes the body temperature with Fahrenheit five 
digits of digit of 100 to digit of 1/100, displays the upper 
four digits among the Fahrenheit five digits in the first 
display, and displays the upper one digit and lower three 
5 digits among the Fahrenheit four digits in the second display. 

According to this example, since the upper one digit 
and lower three digits of the body temperature as the 
computation result are displayed as the second display, the 
digit of 1/100 can be displayed in the necessary minimum 
10 display pattern with the electronic clinical thermometer of 
Fahrenheit display type. 

Moreover, according to this example, since the 
operation switch for starting the body temperature 
measurement also generates the signal for performing the 
15 second display, it is unnecessary to dispose an independent 
switch exclusive for the digit shifting, that is, the second 
display, and both the temperature measuring operation and the 
digit shift operation are possible with a single switch. 
An operation of the emission type clinical 
20 thermometer 11 will next be described with reference to the 
block diagram of Fig. 1 and the flowchart of Fig. 4. 

In Fig. 4, symbols SI to S13 indicate respective 
processing steps. 

First in SI, the control means 2 detects whether or 
25 not the operation switch 1 is depressed, that is, whether or 
not the operation signal is generated. When the generation 
of the operation signal is detected, flow advances to S2 . 



When the generation is not detected, the processing of SI is 
performed again. 

In S2 the control means 2 outputs the actuation 
signal, and actuates the temperature measurement means 3, 
5 adjustment means 4, computation means 5, and display means 6 
to start measurement . The measuring operation is performed 
in a predetermined cycle, and continued until it is judged in 
S6 which will be described later that the measurement ends. 
In S3 the operation pattern detection means 2a 

10 detects that the operation pattern is outputted in the 

pattern of Fig. 5(a). When the predetermined pattern is 
detected, the detection signal is outputted to the display 
digit shift means 6b and a shift flag "a" (not shown) of the 
display digit shift means 6b is set to "1". When the 

15 predetermined pattern is not detected, no detection signal is 
outputted, and the shift flag "a" remains to be "0". In 
either case, the flow advances to S6 . 

In S6 the control means 2 judges whether or not to 
end the measuring operation based on the output from the 

20 computation means 5, that is, body temperature computation 
data. When the control means 2 judges that the measuring 
operation has ended, the control means 2 outputs an end 
signal to the temperature measurement means 3 , adjustment 
means 4, and computation means 5. When the end of the 

25 measuring operation is not judged, the judgment of S6 is 
performed again. The operations of the temperature 
measurement means 3, adjustment means 4, and computation 
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means 5 are stopped by the end signal, but the display means 
6 announces the measured temperature after the end of 
measurement and therefore stops its operations after an 
elapse of a predetermined time. 
5 In S7 the display digit shift means 6b confirms that 

the shift flag "a" is "1" or "0". When the shift flag a is 
not "1", in S9 the display digit shift means 6b outputs a 
signal for displaying the body temperature in the usual mode 
without shifting the digit to the body temperature display 

10 section 6a, and the body temperature display section 6a 

displays the body temperature as the first display in the 
usual mode. When the shift flag a is "1", in S8 the display 
digit shift means 6b outputs a signal for shifting and 
displaying the body temperature to the body temperature 

15 display section 6a, and the body temperature display section 
6a shifts the body temperature by one digit and displays the 
second display as described above. 

Subsequently, in S10 the control means 2 starts 
measurement of time T. When it is judged in Sll that the 

20 time T reaches 60 seconds, in S13 the control means 2 stops 
the operation of the display mean 6 and automatically turns 
off power. 

Moreover, when the time T fails to reach 6 0 seconds 
in Sll, and the depression of the operation switch 1 is 
25 detected in S12, the control means 2 stops the operation of 
the display means 6 and turns off the power. 

Specifically, in the example the display digit shift 



means 6b selects either the first display or the second 
display to perform the display. 

According to the example, since the predetermined 
pattern is detected at the beginning of measurement, the 
5 start of measurement and selection of shifting or non- 
shifting can be performed by one operation, and time is 
shortened in the test or the like. 

The operation of the emission type clinical 
thermometer according to the present embodiment has been 

10 described above, but the temperature measurement of S2 of Fig. 
4 may be performed, for example, after the predetermined 
pattern is detected in S3. 

In this embodiment, switching between the Centigrade 
display and the Fahrenheit display is possible in the 

15 embodiment, but the body temperature may be displayed in 

either Centigrade or Fahrenheit. For example, when the body 
temperature is displayed only in Centigrade, the segment 6al 
of Fig. 3(a) is erased and the segment 6a6 may be constituted 
as "°C". Moreover, when the body temperature is displayed 

2 0 only in Fahrenheit, the segment 6a6 of Fig. 3(a) may be 
constituted as "°F". Alternatively, when the body 
temperature is displayed only in Fahrenheit, the display 
segment 6al exclusive for numeral "1" of Fig. 3(a) may be 
constituted of seven segments of B- shaped letter like the 

25 segments 6a2 to 6a4 and the segment 6a6 may be constituted as 
"°F", and in the second display the lower four digits may be 
displayed using the segments 6al to 6a4. 
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Another embodiment of the present invention will 
next be described. 

In the present embodiment, when the measured 
temperature is displayed in the test mode, the first display 
5 as the usual display and the second display as the shifted 

display are alternately performed. Specifically, for example, 
when the measured temperature is 36.74°C, upper three digits 
are first displayed as shown in Fig. 6(a), the lowest digit 
which has not been displayed in Fig. 6(a) is then displayed 

10 as shown in Fig. 6(b), and alternate display of Fig. 6(a) and 
Fig. 6(b) is continuously performed. 

In this manner, in this example, with the Centigrade 
display, the computation means 5 computes the body 
temperature in Centigrade four digits of digit of 10 to digit 

15 of 1/100, displays upper three digits among the Centigrade 
four digits in the first display, and displays lower one 
digit among the Centigrade four digits in the second display. 
With the Fahrenheit display, the computation means 5 computes 
the body temperature in Fahrenheit five digits of digit of 

20 100 to digit of 1/100, displays upper four digits among the 
Fahrenheit five digits in the first display, and displays 
lower one digit among the Fahrenheit four digits in the 
second display. 

According to this example, for the electronic 

2 5 clinical thermometer of Centigrade display type, since the 
lowest digit of the body temperature as the computation 
result is displayed as the second display, the digit of 1/100 
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can be displayed in a necessary minimum display pattern. 

Moreover, according to this example, for the 
electronic clinical thermometer of Fahrenheit display type, 
since the lowest digit of the body temperature as the 
5 computation result is displayed as the second display, the 
digit of 1/100 can be displayed in the necessary minimum 
display pattern. 

Here, operation of the present embodiment will be 
described in more detail with reference to a flowchart of Fig. 
10 7. Additionally, in the present embodiment, since the basic 
constitution of the emission type clinical thermometer is 
similar to that of the aforementioned embodiment, description 
will be performed also with reference to Figs. 1, 2 and 3. 

In Fig. 7, symbols Fl to F13 indicate respective 
15 processing steps. 

First, in Fl the control means 2 detects whether or 
not the operation switch 1 is depressed, that is, whether or 
not the operation signal is generated. When the generation 
of the operation signal is detected, flow advances to F2 . 
20 When the generation is not detected, the processing of Fl is 
performed again. 

In F2 the control means 2 outputs the actuation 
signal, and actuates the temperature measurement means 3, 
adjustment means 4, computation means 5, and display means 6 
2 5 to start measurement. The measuring operation is performed 
in the predetermined cycle, and continued until the end of 
measurement is judged in F3. 



In F3 the control means 2 judges whether or not to 
end the measuring operation based on the output from the 
computation means 5, that is, body temperature computation 
data. When the control means 2 judges that the measuring 
5 operation has ended, the control means 2 outputs on end 
signal to the temperature measurement means 3, adjustment 
means 4, computation means 5, and display means 6. When the 
end of the measuring operation is not judged, the judgment of 
F3 is performed again. By the end signal, the temperature 

10 measurement means 3, adjustment means 4, and computation 
means 5 stop the operation. 

In F4 the display digit shift means 6b outputs the 
signal to the body temperature display section 6a to display 
the body temperature in the usual mode without shifting the 

15 digit. Specifically, the value of digit of 10 to digit of 
1/10 is displayed as the first display (see Fig. 6(a)). 

In F5 the control means 2 again detects whether or 
not the operation switch 1 is depressed, that is, whether the 
operation signal is generated. When the generation of the 

20 operation signal is detected, flow advances to F8 . When the 
generation is not detected, the control means 2 starts to 
measure time T (step F6 ) . When it is judged in F7 that the 
time T reaches 60 seconds, in F13 the control means 2 stops 
the operation of the display means 6, and automatically turns 

25 off power. When the time T fails to reach 60 seconds in Fig. 
7, the flow returns to F4 . 

In F8 the operation pattern detection means 2a 
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detects that the operation pattern is outputted in the 
pattern of Fig. 5(a). When the operation pattern is not a 
predetermined pattern in F8, flow returns to F4 . 

When the predetermined pattern is detected in F8 , 
5 the detection signal is outputted to the display digit shift 
means 6b, the display digit shift means 6b having received 
this signal outputs the signal to the body temperature 
display section 6a to shift and display the body temperature, 
and the body temperature display section 6a shifts the body 

10 temperature by one digit and changes the value from the value 
of digit of 10 to digit of 1/10 to the value to digit of 
1/100 to display the second display, for example, as shown in 
Fig. 6(b) (step F9 ) . In this case, during the shift display 
the display may be blinked. 

15 Thereafter, the display digit shift means 6b outputs 

the signal to the body temperature display section 6a to 
display the body temperature in the usual mode without 
shifting the digit, and displays the first display as shown 
in Fig. 6(a) (step F10). 

20 Subsequently, in Fll the control means 2 starts to 

measure the time T. When it is judged in F12 that the time T 
reaches 60 seconds, in F13 the control means 2 stops the 
operation of the display means 6 , and automatically turns off 
the power. Moreover, when the time T fails to reach 60 

25 seconds in F12, flow returns to F9 to continue the alternate 
display. Specifically, the display digit shift means 6b 
alternately switches and displays the first and second 
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displays . 

In this manner the display digit shift means 6b is 
display control means for performing first display control to 
display the upper digit of the four-digit temperature 
5 computed by the computation means 5 to the digit which can be 
displayed with a predetermined display digit (digit of 10 to 
digit of 1/10) in the body temperature display section 6a of 
the display means 6, and second display control to display at 
least the digit (digit of 1/100) which fails to be displayed 

10 by the first display control with respect to the temperature 
computed by the computation means 5 in the body temperature 
display section 6a of the display means 6. 

According to this example, since the predetermined 
pattern is detected during display of the measurement result, 

15 that is, in the measurement result display state after the 
temperature measurement , a switching operation between the 
usual display and the shift display can be performed after 
display of the measured temperature. 

Next, Fig. 8 shows an example of the body 

20 temperature display section 6a in the emission type clinical 
thermometer according to the present invention, and which is 
different from the example of Fig. 3. 

In this example, as shown in Fig. 8(a), a segment 
6a7 is newly disposed in addition to the segments 6al to 6a6 

25 shown in Fig. 3(a). This segment 6a7 is intended to indicate 
the decimal point. Specifically, this example is provided 
with a plurality of decimal point display sections. 
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Fig. 8(b) shows an example in which Centigrade 
36.74°C as a measured value is displayed in the 
aforementioned body temperature measurement mode, Fig. 8(c) 
shows an example in which Centigrade 36.74°C as a measured 
5 value is displayed in the aforementioned test mode. Fig. 8(d) 
shows an example in which Fahrenheit 98.54°F as a measurement 
result is displayed in the body temperature measurement mode. 
Fig. 8(e) shows an example in which Fahrenheit 98.54°F as a 
measurement result is displayed in the test mode, Fig. 8(f) 
10 shows an example in which Fahrenheit 101.54°F is displayed in 
the body temperature measurement mode, and Fig. 8(g) shows an 
example in which Fahrenheit 101.54°F is displayed in the test 
mode . 

With the display of Figs. 8(c), (e) and (g), a 
15 blinking display is performed similarly to Figs. 3(c), (e) 
and (g). Specifically, in Fig. 8(c) or Fig. 8(e) the 
displayed segments including the decimal point are all 
blinked, and in Fig. 8(g) the value of the shifted digit 
(digit of 1 to digit of 1/100), unit and decimal point are 
20 blinked. 

Moreover, also in this example, the display digit 
shift means 6b selects and displays either the usual display 
as the first display or the shift display as the second 
display. 

2 5 According to this example, as shown in Figs. 8(c), 

(e) and (g), since the decimal point is displayed even in the 
test mode, the user can more easily recognize the displayed 



temperature . 

Additionally, in the above description, the example 
for performing the alternate display has been described with 
reference to the flowchart of Fig. 7 and display examples of 
5 Figs. 6(a) and 6(b), but the present invention is not limited 
to this, the display is performed, for example, in the steps 
F4 and F10 of Fig. 7 as shown in Figs. 3(b), (d) and (f). 
Figs. 8(b), (d) and (f), and the display may be performed in 
the step F9 of Fig. 7 as shown in Figs. 3(c), (e) and (g), 

10 Figs. 8(c), (e) and (g). 

Additionally, in the aforementioned ordinary 
clinical thermometer and women's clinical thermometer, the 
number of digits necessary for the display differs in the 
usual use and the special use, and in either use the 

15 thermometer needs to be readily usable by general users. 

Here, an operating method of the operation switch 1 shown in 
Fig. 2 in such cases will be described. 

In the aforementioned respective embodiments, the 
body temperature measurement mode corresponds to the usual 

20 use (e.g., measurement as the general clinical thermometer), 
and the test mode corresponds to the special use (e.g., 
measurement as the women's clinical thermometer). 

In the aforementioned respective embodiments, since 
the general users do not use the test mode, the operation of 

25 the operation switch 1 for the test mode needs to be 

performed in a pattern not easily operated by the general 
users as shown in Fig. 5(a). However, since the special use 



herein is untended to be operated by the general users, the 
operating method which is easy to handle is preferable. 

Fig. 9(a) is a timing chart showing the pattern of 
the operation signal generated by the operation switch 1 for 
5 allowing the display section 6a to perform the display for 
the special use. 

In Fig. 9(a), an operation signal D has duration 
time which is, for example, two seconds or more, and this 
pattern is a predetermined pattern for performing the display 
10 for the special use. By such simple pattern of operation, 
the general users can easily perform the operation. 

In this example, the predetermined pattern for 
performing the second display is set to a simple operation 
pattern. Specifically, the predetermined pattern of the 
15 measurement start signal is used as the pattern (signal D) in 
which the measurement start signal continuously lasts for a 
predetermined time or more, and even the general users can 
easily operate the shifted display. 

Additionally, like the operation pattern shown in 
20 Fig. 5(a), there are examples shown in Figs. 9(b) and 9(c) as 
the example of the predetermined pattern which may not be 
used by the general users to perform the operation. 

In Fig. 9(b), each of operation signals El and E2 
has duration time which is, for example, 2 seconds ± 0.5 
25 second, an interval between the operation signals El and E2 

is, for example, 0.5 second ± 0.2 second, and this pattern is 
a predetermined pattern for performing the display of the 



test mode. 

According to this example, since the predetermined 
pattern for performing the second display is set to the 
operation pattern not easily operated by the general users, 
5 that is, the signals El and E2 for continuously maintaining 
the measurement start signal for the predetermined time or 
more are continuously generated at a predetermined time 
interval F in the predetermined pattern of the measurement 
start signal, the general users do not easily see the shifted 
10 display. 

In Fig. 9(c), operation signals Gl, G2 and G3 have 
duration time of 20 0 msec ± 50 msec, respective intervals HI, 
H2 and H3 of the operation signals Gl , G2 and G3 are, for 
example, in a range of 200 msec ± 50 msec, and this pattern 

15 constitutes another predetermined pattern for performing the 
display of the test mode. 

According to this example, the predetermined pattern 
for performing the second display is set to the operation 
pattern which is not easily operated by the general users. 

20 Specifically, since the signals Gl, G2, G3 lasting for the 

predetermined time or less are continuously generated at the 
predetermined time intervals HI, H2 in the predetermined 
pattern of the measurement start signal, there is an effect 
that the general users do not easily see the shifted display. 

2 5 Additionally, in the aforementioned respective 

embodiments, the operation switch 1 has both functions of 
starting the usual body temperature measuring operation, and 
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performing the change to the test mode, but individual 
operation means may be used for these functions. 

Moreover, the display means is used as the 
announcement means , but the announcement may be realized by 
5 other announcement means such as voice. 

Furthermore, the lower digit value computed by the 
computation means 5 is shifted to the upper digit and 
displayed in the body temperature display section 6a in the 
test mode, but, for example, the value of digit of 1 and 
10 digit of 1/10 of the computation result is selected, and only 
the value may be displayed in the body temperature display 
section 6a. 

Additionally, the embodiment of the present 
invention has been described in connection with the emission 
15 type clinical thermometer, but the present invention is not 
limited to this, and can be applied to the electronic 
thermometers for measuring water and air temperatures, but 
the electronic thermometers such as the electronic clinical 
thermometer. 

20 As apparent from the above description, according to 

the present invention, there can be provided the electronic 
thermometer in which the display section with the digit 
number less than that of all information to be displayed is 
used, and all the information to be displayed can be 

2 5 displayed. 



Possibility of Industrial Utilization 



The present invention can be applied to electronic 
clinical thermometers such as an emission type clinical 
thermometer- Moreover, the present invention is not limited 
to this, and can be applied to electronic thermometers for 
measuring water and air temperatures, and electronic 
thermometers such as an electronic clinical thermometer. 
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CLAIMS 

1. An electronic thermometer comprising: 
temperature measurement means for generating a 

5 temperature measurement signal based on a temperature of an 
object under temperature measurement; 

computation means for computing the temperature of 
said object in a predetermined computation digit number based 
on said temperature measurement signal; 
10 display means for displaying the temperature 

computed by said computation means in a predetermined display 
digit number; and 

digit shift means for changing a display digit of 
the temperature computed by said computation means for 
15 displaying on said display means. 

2. The electronic thermometer according to claim 1, 
wherein the predetermined computation digit number of said 
computation means is larger than the predetermined display 

20 digit number of the display means, and 
said digit shift means switches 

first display for displaying upper digits of the 
predetermined computation digit number computed by said 
computation means, and 
25 second display for displaying lower digits of the 

predetermined computation digit number computed by said 
computation means . 



3. The electronic thermometer according to claim 2, 
wherein said digit shift means alternately switches said 
first display and second display. 

4. The electronic thermometer according to claim 2, 
wherein said digit shift means selects either one of said 
first display and the second display. 



10 5. The electronic thermometer according to claim 2, 

wherein said display means comprises a plurality of decimal 
point display sections for displaying a decimal point, and 

said digit shift means switches a position of the 
decimal point between said first display and the second 

15 display. 



6. The electronic thermometer according to claim 2, 
wherein said display means comprises only one decimal point 
display section, 

20 said decimal point display section is turned on in 

said first display while said decimal point display section 
is turned off in said second display. 



7. The electronic thermometer according to claim 1, 
2 5 wherein said electronic thermometer is an electronic clinical 
thermometer for measuring a body temperature, 

said computation means computes the body temperature 
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in Centigrade four digits from a digit of 10 to a digit of 
1/100, 

the predetermined display digit number of said 
display means is three digits , and 
5 said digit shift means displays upper three digits 

of said Centigrade four digits in the first display, and 
displays lower three digits of said Centigrade four digits in 
the second display. 

10 8. The electronic thermometer according to claim 1, 

wherein said electronic thermometer is an electronic clinical 
thermometer for measuring a body temperature, 

said computation means computes the body temperature 
in Centigrade four digits of a digit of 10 to a digit of 

15 1/100, 

the predetermined display digit number of said 
display means is three digits, and 

said digit shift means displays upper three digits 
of said Centigrade four digits in the first display, and 
2 0 displays lower one digit of said Centigrade four digits in 
the second display. 

9. The electronic thermometer according to claim 1, 
wherein said electronic thermometer is an electronic clinical 
2 5 thermometer for measuring a body temperature, 

said computation means computes the body temperature 
in Fahrenheit five digits from a digit of 100 to a digit of 
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1/100, 

the predetermined display digit number of said 
display means is four digits, 

upper four digits of a computed value are displayed 
5 in the first display, and at least lower three digits of said 
computed value are displayed in the second display. 



10. The electronic thermometer according to claim 1, 
wherein said electronic thermometer is an electronic clinical 
10 thermometer for measuring a body temperature, 

said computation means computes the body temperature 
in Fahrenheit five digits from a digit of 100 to a digit of 
1/100, 

the predetermined display digit number of said 
15 display means is four digits, 

upper four digits of a computed value are displayed 
in the first display, and lower one digit of said computed 
value is displayed in the second display. 



20 11. The electronic thermometer according to claim 2, 

wherein a display mode of said first display is different 
from a display mode of said second display. 



12. The electronic thermometer according to claim 
25 11, wherein the display mode of said first display is a 

lighting display of a body temperature, and the display mode 
of said second display is a blinking display of the body 
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temperature . 

13. The electronic thermometer according to claim 1, 
wherein said electronic thermometer comprises an operation 

5 switch for outputting a measurement start signal to start a 
body temperature measuring operation by a predetermined 
operation, and operation pattern detection means for 
detecting whether or not said measurement start signal has a 
predetermined pattern , and 
10 said digit shift means switches the display based on 

a detection result of said operation pattern detection means. 

14. The electronic thermometer according to claim 
13, wherein the measurement start signal to be detected by 

15 said operation pattern detection means is a signal generated 

during a measurement start operation by said operation switch. 

15. The electronic thermometer according to claim 
13, wherein the measurement start signal to be detected by 

20 said operation pattern detection means is a signal generated 
in a display state of the measurement result after 
temperature measurement. 

16. The electronic thermometer according to claim 
25 13, wherein the predetermined pattern of the measurement 

start signal is a pattern in which the measurement start 
signal continuously lasts for a predetermined time or more. 
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17. The electronic thermometer according to claim 
13, wherein the predetermined pattern of the measurement 
start signal is a pattern in which a signal lasting for a 
5 predetermined time or more is continuously generated at a 
predetermined time interval. 



18. The electronic thermometer according to claim 
13, wherein the predetermined pattern of the operation signal 
10 is a pattern in which a signal lasting for a predetermined 
time or less is continuously generated at a predetermined 
time interval. 



19. The electronic thermometer according to claim 
15 13, wherein the predetermined pattern of the operation signal 
is a pattern in which a first signal lasting within a first 
range of time, and a second signal lasting within a second 
range of time are continuously generated at a predetermined 
time interval. 



- 42 - 
ABSTRACT 

An object of the present invention is to provide an 
electronic thermometer in which without using a special 
5 display in a manufacturing process, or increasing a digit 
number of a display on a main body of a thermometer, it can 
be confirmed whether or not a value of a digit lower in order 
than a digit displayed as a body temperature to a measuring 
person is adjusted within a predetermined adjustment range. 

10 Moreover, another object of the present invention is to 

provide an electronic thermometer in which by using a display 
section with a digit number smaller than that of all 
information to be displayed, all the information to be 
displayed can be displayed. 

15 To attain the object, the present invention 

comprises temperature measurement means for generating a 
temperature measurement signal based on a temperature of an 
object under temperature measurement; computation means for 
computing the temperature of the object based on the 

20 temperature measurement signal in a predetermined computation 
digit number; display means for displaying the temperature 
computed by the computation means in a predetermined display 
digit number smaller than the predetermined computation digit 
number; first display control means for displaying the 

2 5 temperature computed by the computation means from a highest 
digit to the predetermined display digit in the display 
means; and second display control means for displaying at 
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least the temperature in a digit not displayed in the display 
means by the first display control means among the 
temperature computed by the computation means. 

According to the present invention, there can be 
provided an electronic thermometer in which without using the 
special display in the manufacturing process, or increasing a 
digit number of a display on a main body of the thermometer, 
it can be confirmed whether or not the value of the digit 
lower in order than the digit displayed as the body 
temperature to the measuring person is adjusted within the 
predetermined adjustment range. Moreover, according to the 
present invention, there can be provided the electronic 
thermometer in which by using the display section with the 
digit number smaller than that of all information to be 
displayed, all the information to be displayed can be 
displayed. 
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FIG. 2 
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FIG. 7 
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Docket No . : 

SZI 2 0014 

DECLARATION FOR PATENT APPLICATION 



As a below named inventor, I hereby declare that: 

My residence, post office address, and citizenship are as stated 
below next to my name. 

I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention 
entitled: 

Electronic Thermometer 
the specification of which (check only one item below) 
is attached hereto. 

was filed as United States application 

Serial No. 



and was amended 

on (if applicable) 

was filed as PCT international application 
Numbe r PCT/jPOO/0 1 4 63 



March 10, 2000 



and was amended under PCT Article 19 

on (if applicable) 

I hereby state that I have reviewed and understand the contents 
of the above -identified specification, including the claims, as 
amended by any amendment referred to above. 



I acknowledge the duty to disclose information which is material 
to the examination of this application in accordance with Title 
37, Code of Federal Regulations, § 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United 
States Code, § 119 of any foreign application (s) for patent or 
inventor's certificate or of any PCT international application (s) 
designating at least one country other than the United States of 
America listed below and have also identified below any foreign 
application (s) for patent or inventor's certificate or any PCT 
international application (s) designating at least one country 
other than the United States of America filed by me on the same 
subject matter having a filing date before that of the 



application (s) on which priority is claimed: 



(Number) 



(Country) 



(Day/Month/Year Filed) 



(Number) 



(Country) 



(Day/Month/Year Filed) 



(Number) 



(Country) 



(Day/Month/Year Filed) 



I hereby claim the benefit under Title 35, United States Code, § 
120 of any United States application (s) listed below and, insofar 
as the subject matter of each of the claims of this application 
is not disclosed in the prior United States application in the 
manner provided by the first paragraph of Title 35, United States 
Code, § 112, I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal Regulations, 
§ 1.56(a) which occurred between the filing date of the prior 
application and the national or PCT international filing date of 
this application: 

PCT/JPOO/01 463 March 1 0, 2000 

(Serial Number) (Filing Date) 

I hereby appoint the following attorney (s) and/or agent (s) to 
prosecute this application and to transact all business in the 
Patent and Trademark Office connected therewith: 
Patrick R . Roche, Reg. Wn ^aq.^Rn 

Thomas E. Kocovsky, Reg. No 28-^3-&3 

Jay F. Moldovanyi, Reg. No ._ 29, 678 

Address all telephone calls to: Jay F. Moldovanyi 
at telephone number: (216) 861-5582 
Address all correspondence to: 



I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent- issued 
thereon . 



FAY. SHARPE, BEALL, 
■E AGAN , ImINNTCH '& McggE. 




1 100 j guperior ^v^ISSeZ^ 
Suite~~700 
Cle veland , Ohio 44114-2518 
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Full name of sole or joint inventor: Tetsuya YAMAMOTO __ 
Inventor's signature ^XAi^ ^^ZZm^- 

Date : OrXtrfer^, ^ , loot, v " ^rr-A/ 

Residence: (City and State) Tanashi-shi, Tokyj j, JAPAm5 ( 7 ^1 / 
Citizenship: (Country) Japan ' \ 

Post Office Address: c/o Citizen Watch Co., Ltd., Tanashi Factory 

1-12, Honcho 6-cliome, Tanashi-shi, Tokyo 188-8511 JAPAN 
Full name of second joint inventor iMU^sushi TSUKAMOTO 
Inventor's signature ^OAAAjM JUjUhOA nM^ 

Date: QcJMm^S. 

Residence : Tanashi-shi JIbkvo , JAPAN ( ~ c r^rA 
Citizenship: Japan 

Post Office Address : c/ o Citizen Watch Co., Ltd., Tanashi Factory 

1-12, Honcho 6-chome, Tanashi-shi, Tokyo 188-8511 JAPAN 

Full name of third joint inventor: 
Inventor's signature 

Date : ZZZZZHZI " 

Residence : 

Citizenship : 

Post Office Address: 



